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Indian Standard
ELECTROTECHNKAL VOCABULARY
PART XX RADIOWAVE PROPAGATION

0.
0.1 This

FOREWORD

Indian Standard (Part XX) was adopted by the Indian Standards Institution on 26 October 1967, after the draft finalized by the Electrotechnical Standards Sectional Committee in consultation with the Electronic Equipment Sectional Committee had been approved by the Electrotechnical Division Council.

0.2 A series of standards has been prepared with a view to bringing together the terms relating to radiocommunications covering different aspects, such as circuits, radiowave propagation, aerials; transmitting and receiving equipment, radio-telegraphy and mobile radio, sound and television broadcasting, radio-location and radio-navigation, etc. This standard deals with terms relating to radiowave propagation. 0.3 The definitions contained in this standard have been drawn up with the object of striking a correct balance between absolute precision and .simplicity. The principal object of the standard is to provide definitions which are sufficiently clear so that each term is understood with the same meaning by all electrical engineers and it does not, therefore, constitute a treatise on Thus, it may sometimes be felt that the definitions electrical engineering. are not sufficiently precise, do not include all cases, do not take account cf certain exceptions or are not identical with those which may be found in other publications designed with other objects and for other readers. Such imperfections, which will be eliminated aS far as possible in later editions, are inevitable and should be accepted in the interest of simplicity and clarity. 0.4 This standard is one of series of Indian Standards on electrotechnical vocabulary. A list of standards so far published in this series is given on P22. 0.5 This standard largely follows IEC Draft Publication jO( 60 ), Croup 60 ` Radiocommunications ' brought out by International Electrotechnical Commission. Assistance has also beeri derived from B.S. ,204 : 1960 ` Closnsry of terms used in telecommunication f including radio ) and electronics ' issued by the British Standards Institution. 3

Is21885(PartXX)-1967 1. SCOPE 1 .I This standard ( Part XX ) covers definitions of radiowave propagation.

-of terms used in the field

2. GENERAL
2.1 Polarization-That

describes

the direction

attribute of an of the electric field.

electromagnetic

wave

which

2.2 Plane of Polarization ( in a Linearly Polarized Wave ) - The fixed plane parahel to the direction of polarization and the direction of propagation.
NOTE - In optics the plane of polarization is normal to the plane defined above.

2.3 Linearly Polarized Wave/Plane Polarized Wave - A wave in which the direction of the electric field and the direction of propagation are permanently contained in one plane. 2.4 Elliptically ( Circularly ) Polarized Wave - A wave which can be resolved into two linearly polarized waves of unequal ( equal \ amplitude, propagated in the same direction in phase quadrature, with the planes of polarization at right angles to each other.
any given instant the succession of vectors representing a given NOTE 1 -At component of field ( for example, the electric vectors ), in planes normal to the direction of propagation, constitutes a twisted structure moving with the velocity of propagation but not rotating. NOTE 2 - In wave guide& rotation of the field in a plane containing the direction o Such circular motion propagation may occur at a fixed point as the wave progresses. is not covered in the foregoing definition. 2.5 Right-Hand Polarized Wave or Clockwise Polarized An elliptically or circularly polarized wave in which the direction

Wave -

of the electric vector is clockwise as seen by an observer not against ) the direction propagation. 2.6 Left-Hand

looking

of rotation in ( that is,

Polarized Wave/Anti-Clockwise Polarized Wave/ or circularly Counter-Clockwise Polarized Wave - An elliptically

polarized wave in which the direction anti-clockwise as`seen by an observer the direction of propagation. 2.7 Direct Ray-The and receiving aerials. 2.8 Direct Wave path

of rotation of the electric looking in ( that is, not time between ray.

vector is against )

of least possible

transmitting

A wave which travels along a direct

2.9 Fresael Zone-Associated with a transmitting aerial and a given receiving aerial. On a specified surface, often plane, a zone such that 4
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from the transmitting aerial and receiving :tcrial to any point in the zone does not vary by mbre than half a wavp lt~lgth throughout the zone.
NOTE- When propagation takes place above an irregular surface, the amount by which the. direct ray between the transmitting aerial and recriving aerial rlcars any given feature of the surface is often expressed in terms Fresnel zones. Thus, for example, if the sum of the distances from the transmitting aerial and rrceiving aerial to the top of a mountain is one wave length longer than the direct ray, the rc7yrC; said to have a clearance of two Fresncl zones.

the sum of the distances

2.10 Angle of Incidence -The acute angle between normal to the surface on which the waves are incident. 2.11 Plane

the ray and

the

normal

of Incidence - The plane containing the incident to the surface on which the wave is incident.

ray and the

2.12 Reflection

Coefficient-Of a G&e, for a wave of specified polarization incident in a specified direction. At the surface, the ratio ( usually complex ) of the specified component of. the electric field in the reflected wave to that of the same component in the incident wave.

2.13 Divergence Coefficient-For a plane wave incident on a large convex surface. The factor by which the reflection coefficient, relative to that for a plane surface of the same material, is reduced owing to the
divergence 2.14 of the reflected wave. Conversion Coe5cient - Of a surface for a wave of specified polarization incident in a specified direction. At the surface, the ratio ( usually complex ) of the electric field, in the reflected wave, at right angles to the specified electric component in the incident wave, to that of the specified electric component in the incident wave.

2.15 Brewster Angle - The angle of incidence at the surface of a perfect dielectric for which the reflection coefficient for a wave polarized in the plane of incidence falls to zero. 2.16 Pseudo Brewster Angle - The angle of incidence at the surface of an imperfect dielectric for which the magnitued of the reflection coefficient for a wave polarized in the plane of incidence passes through a minimum value.
NOTESometimes the complement of the angle of incidence is specilicd

2.17 Field Strength -- In radiowave

The magnitude propagation. component of specified polarization of the electric or magnetic field. term normally refers to the foot-mean square value of the electric

of a The field.

2.18 Field Intensity/Power Flux Density -- In radiowave propagation. The power crossing unit area normal to the direction of wave propagation.
2.19 Height Gain -

field strength

The ratio of the For a given mode of propagation. at a specified height to that at the earth's surface.

ISt1885(Partxx)-1967 2.20 Path Attenuation - Over a given transmission path for specified frequency, aerials and time. The ratio of the available power from a loss-free standard receiving aerial to that radiated by an identical transmitting aerial.
NOTEAerials of the following types are often specified ry the standard: Horizontal broadside half-wave dipole, vertical quarter-wave hypothetical isotropic element. monopole,

2.21 Basic Path Attenuation - The path attenuation aerials are hypothetical isotropic elements. 2.22 Free-Space Attenuation - The result, were all obstructing, scattering, removed to have no effect on propagation is free space.

when the specified

basic path attenuation that would or reflecting influences sufficiently and when the propagating medium

2.23 Transmission Loss-Over a given transmission path and for a given frequency. The ratio of the available power at the input to the reteivcr to that available from the output stage of a transmitter, expressed in decibels.
NOTE -.. Trarismission loss of the sum of path attenuation and aerial and feeder losses at both tutmiaals, less the sum of the aerial gains expressed in decibels relative to the standard type of aerial used in specifying the path attenuation.

2.24 Absorption - In wave due to its energy form, such as,heat.

Attenuation of a radioradiowave propagation. being dissipated, that is, converted into another of the attenuation ( see 2.24 ),

2.25 Absorption Loss - The magnitude usually ex'pressed in nepers or decibels.

2.26 Utibsorbed Field Strength - The field strength which would exist at 3 receiving point' in the absence of absorption between the transmitting and the receiving aerials. 2.27 Scattering-The process by which the propagation of, electromagnetic waves is modified by one or more discontinuities in the medium, which have lengths of the order of the wavelength. 2.28 Scale of Turbulence - Of a specified property of the turbulent A length characterizing dimensions in space of the irregularities medium. of the property.
Nom -The for example, numerica! value

as: 4

ofsuch a length
00

has been defined in a number or ways :

where R irthe autocorrelation specified direction, and b) as the displacement

function

with respect to a distance

x along a

for which R falls to a defined value, such as x Q

6
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2.29 Forward Scm?ttrring - In radiowave propagation. Scattering in which the propagation directions of the incident and scattered waves under consideration resolved along a reference direction ( usually horizontal ), are direc:ed in the same sense.
NOTE -. A signal received by forward srattcring is often referred to as forward scatter, for example, ionospheric forward scatter, troposphericfor~~rd-sculler.

2.30 BzekScatterhg

- In radiowave propagation. Scattering in which the propagatian directions of the incident and scattered waves under consideration resolved along a reference direction : usually hcrizontal ) are oppositely directed.
NOTE A .rgnal received by back-scattering is often referred to as back-scatter.

2.31 Direct

Back-ScatteP(Short-DSstance Back-Scatter in which the signal is received directly from the scattering

- Back-scatter region.

2,32 XntIirec _ Back-Scatter/Long-Distance Back-Scatter - Back-scatter in which the signal is received indirectly from the scattering region from the ionosphere. For example, scattering from the ground, preccdcd and followed by reflection at a normal ionosophere layer. 2.33 Multipath PraPagation/MuldPath Transmission from the transmitter to the receiver by more than one path. Propagation

2.34 Fading -- A variation of strength of received signals due to variations with time in the conditions of propagation.. 2.35 Selective F,ading of a modulated wave. Fading which affects unequally the components in the

2.36 Interference Fading - Fading arising from a variation relative phases of waves of similar amplitudes.

2.37 Absorption Fading - Faamg caused by short time variations in the amount of energy lost from the wave because of absorption in the ionosphere. 2.30 Polarization Fading - Fading which occurs as a result of changes in the state of polarization of the incident wave relative to the orientation of the receiving antenna.
3. PROPAGATION TROPOSPHERE 3.1 Surface INVOLVING .THE EARTH AND THE

radiowave which travels along the suface Wave -A separating two media in a manner determined by the properties of the media near the surface. radiowave which travels between a transmitting ' 3.2 Ground Wave -A and a receiving aerial situated above the earth and which includes the 7
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direct wave, the ground-reflected wave and the surface wave; the groundre&cted and the surface wave are a&ted by the properties of the ground; the direct wave and the ground-reflected wave may be.refiacted in the troposphere. Norsl -At wavelength, the NOTE2 -At the direct wave, low frequencies where aerial heigha arc only a small fraction of the ground wave is almost identical with the rurface wave. much higher frequencies, the ground wave consists of the resultant of one or more ground reflected waves and the surface wave.

3.3 Space Wave - A radiowave which travels between a transmitting and a receiving aerial situated above the earth and which includes the direct wave and the ground-reflected wave; if the two aerials are far enough from the ground, the surface wave is negligible and the space wave alone needs to be considered. 3.4 Shadow Factor - The ratio of the amplitude of the ground wave over a spherical earth at a given distance from a transmitter, to that which would have existed if the earth had been plane but had the same electrical propertie& 3.5 Wave Tilt - For a surface wave. The angle between the normal to the surf& of the earth and the maior axis of the ellipse traced as the electric vector. 3.6 Ground Absorption
-

Absorption due to the resistivity of the earth.

lower part of the earth's atmosphere extending 3.7 Troposphere -The upwards from the earth's surface, in which `temperature decreases with height except' in local layers of temperature inversion. 3.8 Tropopause - The upper boundary of. the troposphere, above which the temperature increases slightly with respect to height, or remains constant. 3.3 Temperatire Inversion temperature with height. In the troposphere. An increase in

3.10 Tropospheric Wave -A wave which travels between points on or near the surface of the earth by a path or paths lying wholly within the troposphere and the propagation of which is determined primarily by the distribution of refractive index in the troposphere. 3.11 Tropospheric Mode tion in the troposphere. Any one of the possible modes of propaga-

3.12 Tropospheric Reflection - Partial or total reflection of radiowaves occurring in the troposphere, produced by a surface of discontinuity separating masses of air with different refractive indices. 3.13 Tropospheric Scattering - The propagation of radiowaves over the earth by scattering from irregularities or discontinuities in the atmospheric properties within the troposphere. 8

IS:1885(Pa+txx)-1967 3.14 Modified Refractive Index --For a given height above sea level. The sum of the refractive index of the air at this height.and the ratio of this height to the radius of the earth. 3.15 Refractive Modulus - 0ne million times the amount modified refractive index exceeds unity. 3.16 #M Unit-A unit in terms of which refractive in accordance with 3.14. 3.17 M moduius Curve -A and height curve showing above the earth's the relationship surface. by which the

modulus is expressed between refractive

3.18 Standard Refractive Modulus Gradient /Standard M-GradientThat uniform variation of refractive modulus with height above the earth's surface which is regarded as a standard for comparison. The gradient considered as normal has a value of 0.12 M units per metre. 3.19 Standard An ~atmosphere Radio Atmosphere - For having the standard refractive tropospheric propagation. modulus gradient. having an index of

3.20 Basic Reference Atmosphere refraction n(h) defined by the relation: where h is the height above

An atmosphere

n(h) = 1 + 289 x 10d6 x e-fo'13m) sea-level in kilometres.

NOTE - In the first kilom~tre the basic refewnce atmosphere is very nearly equal tn an atmosphere correspondrng to a srandard radio atmosphere.

3.21 Standard Refraction standard radio atmosphese. 3.22 3.23 Super-Refraction Sub-Refraction -

-

The

refraction greater' less than

which than

would standard

occur

in a

Refraction Refraction

refraction.

standard

refraction.

3.24 Standard Propagation-The propagation of radiowaves over a smooth spherical earth of uniform electrical characteristics under cohditions of standard refraction in the atmosphere. 3.25 Tangential Wave Path/Tangent Ray -In radiowave propagation over the earth. A path ofpropagation of the direct wave, which is tangentia The tangential wave path is curved by atmosto the surface of the earth. pheric refraction. 3.26 Radio Horizon - The locus of points at which direct rays from the transmitter become tangential to the earth's surface. 3.27 Standard Radio Xorizon -The radio horizon propagation through the standard radio atmosphere. 9 corresponding to

ISr1885(PartXX)-1967 3.2g Effective Radius of the Earth-The radius of a hypothetical earth for which the distance to the radio horizon assuming rectilinear propagation is the same as that for the actual earth with an assumed uniform vertical gradient of refractive index. ( For the standard atmosphere, the effective radius is 4/3 that of the actual earth. ) 3.29 Tropospheric Radio Duct - A stratum of the troposphere within which an abnormally large proportion of any radiation of sufficiently high frequency is confined and over part or all of wh.ich there exists a negative gradient of refractive modulus. The upper bounding surface is determined by a local minimum value of the refractive modulus. The lower bonding surface is either the surface of earth or a surface parallel to the local stratification of-refractive properties at which the refractive modulus has the same value as that at the local minimum value of the refractive modulus. 3.30 Surface Duct/Ground-Based Duct - A tropospheric radio duct having the earth as its lower boundary and in which the modified refractive index is everywhere greater than the value at the upper boundary. 3.31 Elevated Duct-A tropospheric radio duct of which the lower boundary is an elevated surface at which the modified refractive index has the same values as at the upper boundary. 3.32 Duct Thickness/Duct Width - The difference in height between the upper and lower boundaries of a tropospheric radio duct. 3.33 Duct Height - The height above the surface of the earth of the lower boundary of an elevated duct. 3.34 Trapped Mode-A mode of propagation in which the energy is substantially confined within a tropospheric radio duct. 3.35 Mixing Ratio - The ratio of the mass ( in grammes ) of water vapour in a given volume of the atmosphere to the mass ( in killogrammes ) of the dry air in the same volume. 3.36 Diffraction Region The region beyond the radio horizon. THE EARTH AND THE

4. PROPAGATION IONOSPHERE

INVOLVING

4.1 Ionosphere -The part of the earth's outer atmosphere where free electrons arising from ionization are normally present in quantities sufficient to modify the propagation characteristics of radio waves traversing it.
Ncrm --For purpose of rdercmc the ionoapbere is divided into daignated by letters D, E and F, whose boundaria are approximately concentric with the surface of the earth three regiona spherical and

The region of the ionosphere between about 50 and 4.2 D Regionabout 90 km above the earth's surface. 10

lS:lS%(PartXX)-1967 4.3 E Region - The region of the ionosphere between about 90 km and about 150 km above the ear-th's surface. 4.4 F Region - The.region above the earth's surface. of the ionosphere higher than about 150 km

4.5 Layer - A stratum in the ionosphere in which the dependence of free electron density on height exhibits specific characteristics, usually a maximum value. 4.6 Layer Height - The height above the surface of the earth of some specified feature of a layer, usually the height of the level of maximum ionization. 4.7 Ledge - A stratum in the ionosphere within which the gradient of ionization density with respect to height decreases and then increases but without becoming negative. 4.8 E Layer - An ionized layer within the E region in ivhich the free electron density has a maximum value with respect to height and which is always present during daylight hours.
NOTE-In

are observed. 4.9

certain cases two maxima of free electron density These layers are referred to as El and E2.

with respect to height

Sporadic Ionization - Abnormally intense ionization which is sporadic in time of occurrence, geographical distribution, and ionizatisn density. A commonly, occuiring example is sporadic E ionization within the E region. 4.10 Sporadic E Layer/Es Layer - An area of sporadic ionization in the E region, of sufficient extent and continuity to form a temporary layer. 4.11 F Layer Any ionized layer within the F region. lower of the two layers into which the F layer at 4.12 Fl Layer -The times resolves; it takes the form of an extensive ledge and exhibits some degree of daily and seaspnal regularity in occurrence and behaviour. 4.13 F2 Layer - The higher of the two layers into which the F layer at times resolves, within which ths free electron density has a maximum value with respect to height. 4.14 Ioaospheric Wave ionosphere. A wave which is deflected earthwards by the

4.13 Critical Frequency-- The frequency below which a vertically incident magneto-ionic wave component is reflected by an ionospheric layer. Unless otherwise qualified the term refers to the ordinary wave. 4.16 Blanketing Frequency - For a given radiated power the frequency below which sporadic ionization prevents any appreciable reflection from 11

IS : 1885 ( Part XX any higher layer. ionization prevents

) - 1967 For erampie, the frequency reflection from an F layer. below which sporadic E

4.17 Magueto-ionic Double Refraction - The resolution, by the earth's magnetic field, of a radiowave in the ionosphere into two distingilishable components, known as the ordinary and extraordinary waves. 4.18 Magneto-ionic Component - One of the distinguishable cornponents into which a radiowave entering the ionosphere is resolved by the action of the earth's magnetic field. 4.14 Ordinary Wave - l'he magneto-ionic component which is linearly polarized in the plane containing the direction of the earth's magnetic field when the latter is norma. to the direction of propagation, or is righthand or left-hand polarized according to whether the earths' magnetic field direction makes an obtuse or an acute angle respectively with the direction of propagation.
NCITE The

ordinary wave is ICaSt infiucnced by the earth's magnetic field.

4.20 Extraordinary Wave - The magneto-ionic component which is linearly polarized in a plane-normal to the direction of the earth's magnetic field when the latter is normal to the direction of propagation, or is righthand or left-hand polarized according to whether the earth's magnetic field makes an acute or an obtuse angle respectively, with the direction of propagation.
No= ~_ - `The extraordinary wave is most influenced by the earth's magnetic field.

4.21 Z Component -A rated when the direction

magneto-ionic component which may be geneof propagation is parallel to the magnetic field.

4.22 Gyro Frequency - As applied to the ionosphere, the frequency or rotation of free electrons round the lines of force in the earth's magnetic field. in the 4.23 Lotlgitndinal Gyro Frequency - In radiowave propagation ionosphere. The gyro frequency appropriate to the component of the earth's magnetic field along the direction of propagation of the radiowave. 4.24 Tranrfverse Gyro Erequency - In radiowave propagation in the `The gyro frequency approprrate to the ( total ) component oi ionosphere. the earth's magnetic field at right angles to the direction of propagation of the radiowave. 4.25
frequency

Collision Frequency - At a given point in the ionosphere, the mean of collision of free electrons with the surrounding moiecuies.

4.26 Ionospheric Cross-Modnlation/Luremburg Effect - A nonlinear absorption process in the ionosphere, as a result of which modulation on a strong carrier wave becomes imposed on another radiowave passing through the same region of the ionosphere. 12

ISrlw5(Partxx)-1967 4.27 Group Retardation - In ionospheric propagation. The reduction in the group velocity of a-wave train arising from the ionized medium through which it passes. The height 4.28. Virtual Height - Of a layer, for a given frequency. above `the earth of a hypothetical horizontal surface in free space at which a wave of the given frequency would have to be reflected to travel from a given transmitter to a given receiver in the same time as by reflection from the actual ionospheric layer. 4.29 Hop - A transmission path from one point on the earth to another which involves one or more ionospheric reflections but no intermediate earth reflection. 4.30 Oblique-Incidence Transmission - The transmission of a radiowave from a given transmitter to a given receiver by reflection at oblique incidence from the ionosphere. 4.31 Mode of Propagation - In ionospheric propagation. A description of the propagation trajectory between two points including specific mention of the reflecting layer concerned in each hop.

Example: 1F + 1 E : that is, a one hop reflection from an F layer followed
by a one hop reflection front the E layer. 4.32 M Reflection - An M-shaped trajectory in which the wave travels up to the F region, down to a 1o)ver layer ( usually the sporadic E layer ), back to the F region and thence to the ground. 4.33 Skip Distance-For a specified operating frequency, the least distance in a given direction from the transmitter at which radiowaves are It is customary to ignore received by reflection from the ionosphere. reflection from the sporadic E layer. 4.34 Skip Area-The area ( not necessarily circular ) surrounding a given transmitter swept out by a complete rotation of a radius vector equal in length to the skip distance. 4.35 Silent Zone/Skip Zone - That portion of the skip area outside the ground-wave propagation area surrounding the transmitter.
NOTE In general there is a residual signal within the skit zone as a result of scattering. localized reflection, or some abnormal means of propagation.

Ionospheric Focusing - A process which results in an enhancement field strength at a receiving point, and is due to the focusing properties These properties result either from of the ionospheric reflecting surfaces. small scale or large scale curvature of the ionospheric surfaces.

4.36

of the

13

rSr1885(Partxx)-1967 4.37 Ionospheric Defocusing - A process which results in a reduction of the field strength at a receiving point dur to either small scale or large scale curvature of the ionospheric surfaces. 4.38 Aurora1 Belt - An annular region comprising points whose angular distances from either magnetic pole lie between about 20" and 30" and in which the frequency of occurrence of aurorae is high compared with tint in other parts of the world. 4.39 Aurora1 Path the aurora1 belts. A transmission path which passes through one of

4.49 Ionospheric Disturbance - A disturbance in the ionization distribution in the ionosphere, which exceeds the usual day-to-day variations about the average characteristics for the locality, date and time involved. 4.41 Sudden Ionospheric Disturbance - A type of ionospheric disturbance of short duration ( generally of the order of a few minutes to an hour ) due to a short-lived abnormal increase of ionization in the D or E regions, and resulting in a sudden fade-out. Radio Fade=Out/DelIinger Fade-OutjSiadden Short-Wave FadeA sudden fade-out ofsignals normally propagated by the ionosphere, for example, in the band from ab2 MC/S to about 30 MC/S, occurring because of a sudden ioriokpheric _ ..rbancc, when a sufficient part of the transmission path lies in the sunlit hemisphere. 4.42

Out -

4.43 Sudden Phase Anomaly - The sudden change in phase of the reflected wave,received at a given point from a very long wave transmitter occurring because of a sudden ionospheric distu. bance. 4.44 Sudden Enhancement of Atmospherics - The sudden enhancement of atmospherics at very low frequencies occurring becauSe of a sudden ionospheric disturbance. 4.45 Ionospheric Storm A prolonged type of ionospheric disturbance. 4.46 Magnetic Storm - A major disturbance of the earth's magnetic field, usually lasting for one or more days, characterized by large departures from its normal value of at least one of the components of the field. 4.47 Cut-Off Frequency/Barrier Frequency - Of a made of propagation. The frequency below which a radiowave fails to penetrate a layer at the angle of incidence required for transmission between two specified points by reflection from a higher layer. 4.48 Lowest Useful Frequency ( LUF ) - The lowest &quency between about 2 MC/S and about 30 MC/S that can be used for a given service at a specified time. It is often the same as the absorption limiting frequency for the F2 layer. An exception is when the iatter is less than the cut-offfrequency of a lower layer. 14

4.49 Absorption

which transmission by reflection from the ionosphere isbpodb "T c far a given radiated power and given aerial systems, on account,gf ionqheric absorption along the path and radio noise at the receiving point. NOTE- This term may be applied to an ionospheric layer or to ovaall iono&e& transmission.
4.50 Maximum Usable Frequency

Limiting

Frequency

( ALF ) -

The fhqu

bdow

that can be used at a particular points by ionospheric reflection.
4.51 Maximum Usable

(MUF) - The highest frequency time for propagation between two ~peeitiecl
Factor .( MUF Factor)-

,; .

Frequency

single-hop transmission, the ratio of the maximum critical frequency at the mid-point of the hop.

usable frequency

For a to the

4.52 Optimum Traffic Frequency ( OFT ) - A frequency less than the maximum usable frequency by an amount which allows, on a statistica basis, for the expected variations of the maximum usable frequency for a given time on each day for the period considered. 4.53 Ionospheric Prediction/Ionospheric F6fecast

a) A forecast, often in chart-form, of ionospheric conditions relevant to communication services. b) The forecasting of ionospheric conditions and the preparation of radio propagation data derived therefrom.
4.54 Control, Point -

In ionospheric propagation between points on the earth's surface. Points in the ionosphere distant 2 000 km and 1 000 km along the great circle from each terminal which are assumed to control When the distance transmission by way of the F2 and E layers respectively. between the terminals is less than 4 000 km, or 2 000 km the control points for F2 layer and E layer transmission respectively are at the mid-point of the path.

4.55 Two-Control-Point Method - In ionospheric propagation over distances sufficiently long that one-hop transmission is precluded by the An empirical method of estimating the maximum curvature of the earth. usable frequency for transmission between two points by way of a specified ionospheric layer, from a knowledge of the properties of the ionosphere at the two-control-points, one being at the transmitting end and the other at the receiving end of the transmission path. A contour chart depicting 4.56 UT Chart - In ionospheric propagation. the world-wide values ofsome ionospheric quantity, such as critical frequency, valid at a stated instant, specified in Universal `Iime ( UT ). 4.57 Ionospheric Sounding-Determination of the ionospilcre ty Incans of`special radio transmissions. 15 properties of the
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) - 1967 sound-

4.58 Vertical-Inc,idence Ionospheric SoundingIonospheric ing by means of signals transmitted vertically upwards.

4.59 Oblique-Incidence Ionospheric Sounding - Ionospheric sounding by means of signals impinging obliquely on the ionospheric layers. 4.60 Back-Scatter Ionospheric Sounding - A-form of oblique-incidence ionospheric sounding in which the signal studied is that returned to the neighbourhood of the transmitter as a resultof scattering at a distant region on the earth's surface or in the ionospbexe, propagation to and from the scattering region being by way of the ionosphere. 4.61 Ionospheric Recorder - Equipment for examining and recording t.he properties of the ionosphere by means of radio transmission from the ground. 4.62 Vertical-Incidence Ionospheric Recorder/Ionosonde - An ionospheric recorder for recording the ionospheric properties, usually virtual height as a function of time or frequency, vertically above the site of the recorder. 4.63 Oblique-Incidence Ionospheric Recorder recorder for recording the properties of the ionosphere impinging obliquely on the ionospheric layers. - An ionospheric by means of signals

N&E -The transmitter is often a long distance from the receiving site but, in the case of a recorder making use of back-scatter ionospheric sounding, the transmitter and receiver are at the same site.

4.64 Ionogram cases the virtual

- A recording of an ionospheric height as a function of frequency.

sounding

giving in most

4.65 Round-the-W,orld Echo by round-the-world transmission the ionosphere and the ground.

The signal reaching involving successive

the receiving point reflections between
time of arrival of the

NOTE- It is called an echo because it arrives after the normal direct signal.

4.66 Backward Round-the-World propagated in the opposite direction transmitter aud the receiving point.

Echo - A round-the-world echo to that of the direct path between the echo prothe trans-

4.67 Forward Round-the-World Echo - A round-the-world pagated in the same direction as that of the direct path bctwcen mitter and the receiving point.

'
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NOTE -This index has been numbers are clause numbers. A Absorption 2.24 fading 2.37 Ground 3.6 limiting frequency 4.49 Loss 2.25 ALF 4.49 Angle .Brewster 2.15 of incidence 2.10 Pseudo Brewster 2.16 Anomaly, Sudden phase 4.43 Anti-clockwise polarized wave 2.6 Area, Skip 4.34 Atmosphere Basic reference 3.20 Standard radio 3.19 Atmospherics, Sudden enhancemrnt Attenuation Basic path 2.21 Free-space 2.22 Path 2.20 Aurora1 belt 4.38 path 4.39 B Back scatter Direct 2.31 Indirec: 2.32 ionospheric sounding 4.60 Long-distance 2.32 Short-distance 2.31 Scattering 2.30 Backward round-the-world echo 4.66 Barrier frequency 4.47 Basic path attenuation 2.21 reference atmosphere 3.20 Belt, Aurora1 4.38 Blanketing frequency 4.16 Brewster angle 2.15 Psudo 2.16 C Chart, UT 4.56 Circularly polarized *Rules for making prepared in accordance with IS : 1275-1958*. Index

Clockwise polarized wave 2.5 Counter 2.6 Coefficient Conversion 2.14 Divergence 2.13 Reflection 2.12 Collision frequency 4.25 Component Magneto-ionic 4.18 Z 4.21 Control point 4.54 Conversion coefficient 2.14 Critical frequency 4.15 Cross-modulation, Ionospheric Curve, hi 3.17 Cut-off frequency 4.47 D Defocusing, Ionospheric 4.37 Dellinger fade-out 4.42 Density, Power Hux 2.18 Diffraction region 3.36 Direct back-scat!rr 2.31 ray 2.7 wave 2.8 Distance, Skip 4.33 Disturbance Ionclsphrric 4.40 Sudden ionospheric 4.41 Divergence coefhcient 2. I3 Double refraction, Magneto-ionic D region -1.2 Duct Elevated 3.31 Ground-based 3.30 height 3.33 Surface 3.30 thickness 3.32 Tropospheric radio 3.29 widrh 3.32 E E layer 4.8 region 4.3 Sporadic 4.10 Earth, Efiectivc radius indexes.
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of 4.44
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wave 2.4 alphabetical

of 3.28
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Echo Backward round-the-world 4.66 Fomrard`round-the-world 4.47 Round-the-world 4.65 Effect, Luxcmburg 4.26 Effective radius of the earth 3.28 Elevated duct 3.31 Elliptically polarized wave 2.4 Es layer 4.10 Extraordinary wave 4.20 Ground absorption 3.6 based duct 3.30 wave 3.2 Group retardation 4.27 Gyro frequency 4.22 Longitudinal 4.23 Transverse 4.24 Ii I&ight Duct 3.33 gain 2.19 Layer 4.6 Virtual 4.28 Hop 4.29 Horizon Radio 3.26 Standard radio

F
F layer 4.11 region 4.4 Fl layer 4.12 F2 layer 4. I3 Fact&r Maximum usable frcqucncy 4.51 Shadow 3.4 Fade-out Dcllinger; Radio; Sudden short-wave Fading 2.34 Absorption 2.37 Interference 2.36 Polarization 2.38 Selective 2.35 Field intensity 2.18 strength 2.17 Unabsorbed 2.26 Flux density,, Power 2.18 FozuG;p Ionospheric 4.36 round-the-world echo 4.67 scattering 2.29 Free-spacr attenuation 2.22 Frcqurncy Absorption limiting 4.49 Barrier 4.47 Blanketing 4.16 Collision 4.25 Critical 4.15 cut-off 4.47 factor, Maximum usable 4.51 Lowest useful 4.48 Maximum usable 4.50 Optimum traffic 4.52 Frcsnel zone 2.9 G Cain, Hright 2.19 Gradient, Standard refractive modulus 3.18

3.27
I

4.42

Incidence Angle of.2.10 Plane of 2.11 Indirect back-scatter 2.32 Intetfcrcncc fading 2.36 Intensity, Field 2.18 Ionization, Sporadic 4.9 Ionosonde 4.62 Ionogram 4.64 Ionosphere 4.1 Ionospheric cross-modulation of 4.26 defocusing 4..37 disturbance 4.40 Sudden 4.41 focusing 4.36 tiirccast; prediction 4.53 recorder Oblique-incidence 4.63 \.rrtical-incidence 4.62 sounding 4.57 Back-scatter 4.fjO Oblique-lnridencc 4.59 \`ertical-incidence 4.58 storm 4.45 wave 4.14 L Layer 4.5 E 4.8 Sprlradic F 4.11 F! 4.12 F.: 4.13 hc$ht 4.6 Ledge 4.7

4.10
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Left-hand polarized wave 2.6 Limiting freqwncy, Absorplion Linearly polarizrd wavr 2.3 4.49

Long-dirtanc; back-scattrr 2.32 I.ongiludinal gyro frcquwcy -1.23 Lors .\bsorption 2.25 Transmission 2.23 Lowest usrful frcClu'~ncy; LUF 4.48 Luxemburg rfrcr1 -l.`(i
M

M Curve 3.17 gradient, Standard 3.18 rcllrction 4.32 unit 3. IG Magnetic storm 4.46 Magnrto-ionic componrnt 4.18 double wfraction 4. I7 hlaximum usable frcqucncy factor 4.51
Method, Two-control-point Mixing ratio 3.35 hiodr of propa ation 4.3 1

R
4.50 4.55 Radio acmocphrrr, Standard 3.19 tl~lrt..`I`r~~Ix~s~hrric 3.29 I`ntl~~-wll 4.42' hrlrlzorl `3.96 ,\tandard 3.27 Radius t~f IIIC 1.3, th. ElCcctivc 3.28 I<~IK~. Masing 3.35 l<Cl\ I)irwr 2.7 `l`anqcnl 3.25 Rwxdrr. lonosphcric 4.61 C)blicl~ic.-incid~.n~~ -I.fi.3 \`Crti~.31-lllc-itlC,n~~~I.(;?

Trappr %,3.34 Troposphcrir Y3.1 I Modilicd rcfrartivc indcx 3.14
Modulus eradicnt. R&active Standard 3.15 rcfractivr 3.18

41UF 4.50 Multipath propagation;

Transmission 0

2.%

Obliqur-incidcncc iont>sphcric rCcordrr 4.63 sounding 4.59
transmission 4.30 Optimum traffic fwqurncy Ordinary wave 4.19 P 4.52

Path attcnuat~cw 2:2 0 ;\uror.al 4.39 Basic _._ ' "I Phase anomaly, Sudden Planr of incidrncc 2. II of polarization 2.2 polarized wave 2.3

4.43

Rvfcrcnrc atnwsphvt c, Basic 3.20 Rrflccrion C:wllicicnt 2.12 \I 4.32 `l`roposphcric 3. I2 R&w[iOn hllagncto-wnic d~wblr 4. I7 Srandartl 3.2 I Sub .<..!.l sup"" .:.x Rcfracli\ t* ~ndcs. Irlodifi<~d 3.1-I R,+ractivr muduluc 3.15 cradicnt. Standard 3.18 Rrgion 1) 4.2 IXffrartion 3.36 E 4.3 F 4.4 Rrtardation. Group 4.27 Right-hand polar&d wavr 2.5 Round-rhe-world echo 4.65 Backward 4.66 Forward 4.67
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Frcsnrl 2.5 Silent; Skip 4.35
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